A novel galanin receptor 1a gene in zebrafish: tissue distribution, developmental expression roles in nutrition regulation.
Galanin (Gal), a 29 (30 in human) amino acid neuropeptide, exerts its biological activities through three different G protein-coupled receptors, namely GalR1, GalR2 and GalR3. However, we previously found that only GalR1 and GalR2 exist in fish, and fish GalR1 has two genes (GalR1a and GalR1b), with GalR1a possibly representing the primitive gene form during fish evolution. To uncover the functions of GalR1a in fish, here the tissue distribution, developmental expression and the role in nutrition regulation of GalR1a were investigated in zebrafish (Danio rerio). Interestingly, the expression of GalR1a mRNA was restricted to the intestine and brain in adult zebrafish, while GalR1b mRNA was present in all tissues tested. During embryogenesis, GalR1a mRNA was abundant at 1hpf (hour past fertilization) and decreased gradually in abundance from 3 hpf to 10 hpf; then a significant increase in the amount of GalR1a transcripts was observed at 35 hpf, and this high level was maintained until 5 dpf (day past fertilization). In situ hybridization of embryos and larvae, expression pattern of GalR1a was mainly restricted to the intestine, pectoral fin, branchial arches and head, indicating a role of GalR1a during zebrafish embryogenesis. Quantitative real-time PCR assay suggested that fasting, high fat feeding or linoleic acid (LA) all could significantly induce up-regulation of GalR1a both in vitro and in vivo, suggesting roles of GalR1a in control of nutrition intake, especially to fat. In addition, a potential role of zebrafish GalR1a in accumulation of lipid droplets in cells was also demonstrated. Our study lays a foundation for further investigation of GalR1a function and evolution in fish.